The endemic Namibian scorpion genus Lisposoma Lawrence, 1928 is a basal African lineage of the Gondwanan family Bothriuridae Simon, 1880. The natural history of Lisposoma remains poorly known. This contribution provides new records and observations on the natural history of Lisposoma elegans Lawrence, 1928 and Lisposoma josehermana Lamoral, 1979, based on recent fieldwork in Namibia.
INTRODUCTION
The endemic Namibian scorpion genus Lisposoma Lawrence, 1928 represents a basal African lineage of the Gondwanan family Bothriuridae Simon, 1880 (Prendini, 2000 (Prendini, , 2003a (Prendini, , 2003b (Prendini, , 2005a . Other, more derived bothriurid genera occur in South America, India, and Australia, confirming a wellknown biogeographical pattern attributed to the earlier separation of Africa from the postGondwana landmass that included South 1 Division of Invertebrate Zoology (Entomology), American Museum of Natural History (lorenzo@amnh. org).
America, India, and Australia (Brundin, 1965) . Prendini (2003b) revised the diagnoses and descriptions of Lisposoma elegans Lawrence, 1928 and Lisposoma josehermana Lamoral, 1979 (as L. joseehermanorum) , provided a key to their identification, brief summaries of their ecology and conservation status, and a distribution map plotting all locality records known at the time. The distribution and natural history of L. josehermana (figs. 1, 2) remained more poorly known than that of L. elegans. Prendini (2003b: 262) observed:
Most specimens of L. joseehermanorum, for which collection data are available, were taken from under NO. 3487 AMERICAN MUSEUM NOVITATES stones or captured in pitfall traps. Several specimens were found in caves (Märchenhöhle and Kemptenhöhle) . According to Lamoral (1979) , the types from Elandshoek were all found in burrows, deep below the undersurface of large boulders half imbedded in hard, slightly damp soil, on south-facing hills supporting a fairly dense Mopane/Acacia forest. No specimens were collected on south-facing hills supporting less dense vegetation. The habitat of L. joseehermanorum is mesic, compared with that of L. elegans, and its facultative occurrence in caves prompted Lamoral (1979) to describe it as an endogean species occupying a euedaphic habitat.
Alexis Harington (pers. comm.) revisited Elandshoek and confirmed the habitat of L. joseehermanorum to be as described by Lamoral (1979) , but did not find any evidence for Lamoral's claim that this species is fossorial. As with L. elegans, L. joseehermanorum does not display any obvious morphological characters suggestive of a fossorial existence and it seems unlikely that this species is capable of burrowing, although it is evidently lapidicolous.
At the time, only 22 specimens of L. josehermana had ever been collected (compared with 124 specimens of L. elegans), all from under stones or in pitfall samples. During December 2003-January 2004, an expedition to northern Namibia was conducted under the auspices of the Stavros Niarchos Foundation. Among numerous other sites, the Brandberg Massif ( fig. 3 ), the Waterberg Plateau ( fig. 4) , and two localities in the Otavi Highlands, Farm Uisib 427 and Farm Varianto on Elandshoek 771 (figs. 5-8) were visited for several days each, during which time 145 additional specimens (including 27 adult males and 70 adult females) of L. josehermana were collected. Although some were collected by turning stones during the day, the majority were collected at night with the aid of ultraviolet (UV) light detection, and represent the first specimens of this species collected using that method. UV light detection also enabled observations on the microhabitat of L. josehermana to be recorded and documented for the first time, confirming, inter alia, that the species is, indeed, lapidicolous and not fossorial.
Several new specimens of L. elegans were also collected during the expedition, and additional specimens were located while sorting through the unidentified material of several museum collections. Some of these represent new records, including the first records of the species on the summit of the Brandberg Massif. This contribution also presents the first records of L. josehermana from the Waterberg Plateau, a range extension for the species. On the basis of these findings, the distribution map of both species, first provided by Prendini (2003b) , is updated ( fig. 9 ), together with a complete listing of the known locality records.
MATERIAL AND METHODS
Personally collected specimens were located at night using a portable UV lamp, comprising two mercury-vapor tubes attached to a chromium parabolic reflector and powered by a rechargeable 7-Amp/h, 12-V battery, or by turning stones during the day. A portable Garmin GPS II Plus device was used for recording the geographical coordinates of collection localities in the field. Photographs were taken in visible light as well as under long-wave UV using a Microptics ML1000 digital imaging system.
Material examined is deposited in the following collections: National Museum of Namibia, Windhoek (NMNW); South African Museum, Cape Town (SAMC), some bearing accession numbers from the John Visser Collection (JV); Natal Museum, Pietermaritzburg, South Africa (NMSA); Transvaal Museum, Pretoria, South Africa (TMSA), most bearing accession numbers from the Sebastian Endrödy-Younga Collection (EY), as recorded by Lamoral (1979) ; American Museum of Natural History, New York (AMNH), some bearing accession numbers from the Alexis Harington Collection (AH); California Academy of Sciences, San Francisco (CASC); Zoological Museum, Lund University, Sweden (ZMLU); Zoologisches Institut und Zoologisches Museum, Universität Hamburg, Germany (ZMUH). Tissue samples are stored (in the vapor phase of liquid nitrogen at Ϫ150ЊC) in the Ambrose Monell Collection for Molecular and Microbial Research (AMCC) at the AMNH. Names of Namibian regions and magisterial districts listed in the material examined follow the most recent system (post-1994) .
Georeferences for new records were traced by reference to gazetteers, the official 1:250,000, 1:500,000 and 1:1,000,000 topocadastral maps of Namibia published by the Government Printer, and the GEOnet Names Server (GNS): http://earth-info.nga.mil/ gns/html/cntryfiles.html. The previously published spatial dataset of point locality records (Prendini, 2003b) was then updated, imported into ArcView GIS Version 3.2 (Environmental Systems Research Institute, Redlands, CA), and superimposed on coverages depicting the political boundaries of Namibia, the topography (600-m contour interval), and the major sand systems, obtained from the Namibian National Biodiversity Task Force (Barnard, 1998) : http://www. dea.met.gov.na/programmes/biodiversity/ countrystudy.htm.
FAMILY BOTHRIURIDAE SIMON, 1880
GENUS LISPOSOMA LAWRENCE, 1928 Lisposoma elegans Lawrence, 1928 Lisposoma elegans Lawrence, 1928: 281-286, pl. XXIII, fig. 52-57, pl. XXIV, fig. 58 . Lisposoma elegans : Werner, 1934: 274; Lawrence, 1955: 257; Vachon, 1974: 940, fig. 92, 102, 134-136; Lamoral & Reynders, 1975: 544; Lamoral, 1979: 662-665, fig. 318-326, 329, 330; Francke, 1982: 36; Lourenço, 1996: 85, fig. 2 ; Kovařík, 1998: 101; Lowe & Fet, 2000: 34; Lourenço, 2000: 39, fig. 20; Prendini, 2000: 40, Area, 22Њ27ЈS 15Њ02ЈE, 13.iii-9.iv.1984, E. Griffin, preservative pitfall traps, 1( (NMNW 829), same data, except ''9.iv-8.v.1984'', 1& (NMNW 839 Lawrence, 1928 (Ⅲ) and Lisposoma josehermana Lamoral, 1979 (᭡) in Namibia (contour interval 600 m; major sand systems stippled). ''11.iii-9.iv.1985'', 1( (NMNW 912) , same data, except ''5.iv-6.v.1985 DISTRIBUTION: Lisposoma elegans is now known from 46 localities, falling within 39 quarter-degree squares (QDS), in the Kunene Region (Khorixas, Opuwo, and Outjo districts), Khomas Region (Windhoek District), and Erongo Region (Karibib, Omaruru, and Swakopmund districts) of central and northwestern Namibia (fig. 9 ). The species has been recorded within four protected areas: Brandberg National Monument, Daan Viljoen Game Reserve, Etosha National Park, and Namib-Naukluft Park. Although it was previously recorded at the base of the Brandberg (Prendini, 2003b) , the present study provides the first records from the summit of the massif, which also represents the highest record for the species (1830 m; the lowest record is 360 m).
NATURAL HISTORY: As with most other specimens of L. elegans, the new specimens were collected in pitfall traps or by means of UV light detection at night. All specimens were collected in stony areas with hard, gritty substrata ( fig. 3 ) and no additional evidence contradicts the opinion that the species is lapidicolous and not fossorial (Prendini, 2001 (Prendini, , 2003b . Lamoral, 1979 Lisposoma josehermana Lamoral, 1979 : 665-668, fig. 327, 328, 331-340. Lisposoma josehermana: Francke, 1982 Kovařík, 1998: 101; Prendini, 2000: 40, fig. 9 ). It is recorded, for the first time, from the Waterberg Plateau and at least one specimen has been collected from within the borders of the Waterberg Plateau Park. The new record from Bernabé de la Bat Rest Camp is the southernmost record and a range extension for the species.
Lisposoma josehermana
NATURAL HISTORY: All newly collected specimens of L. josehermana were found on and particularly at the base of steep, rocky slopes or cliff faces, in dense broadleaf woodland or thicket habitats supporting a fairly lush undergrowth of grasses and herbs (figs. 4, 5). Although they occur at similar elevations, the Mountain Savanna and Karstveld (Giess, 1971) habitats at the two localities in the Otavi Highlands (Uisib and Varianto), where most of the specimens were collected, were noticeably more mesic than the Tree Savanna and Woodland (Giess, 1971) habitat at the Waterberg, where only a single, much smaller adult male was collected. The geology of the two mountain ranges is also quite different: The Otavi Highlands are composed of limestone and dolomite, which is more porous than the sandstone that makes up the caprock of the Waterberg.
At Uisib, several specimens were taken from under stones during diurnal searches. In all cases, the stones under which specimens were found, were situated in the shade of large trees and usually also close to large rock outcrops (figs. 6, 7). Many of these stones contained a moderately to well-developed layer of damp humus underneath; specimens were typically found sitting on or in the humus layer. Several adult specimens were collected under large stones, embedded in a dense layer of litter, in the shade of a large Ficus tree near the entrance to Mär-chenhöhle (a vertical cave). The cave was entered and inspected but no specimens were collected inside it. Previous records of the species in the Märchenhöhle and nearby Kemptehöhle (Lamoral, 1979 ; J. Irish, personal commun.) must represent facultative occurrences; the species exhibits no obvious troglomorphies. No specimens were collected in burrows, contrary to the claims of Lamoral (1979: 668) .
Most of the specimens collected at Uisib, as well as all the specimens collected at Varianto and the Waterberg, were captured on still, moonless nights with the aid of UV light detection ( fig. 2) . The greatest number of specimens were collected on two very humid nights (2 and 4 January, 2004), following convectional thunderstorms that occurred in the late afternoon. Many of these were sitting or walking on large rocks, boulders, or vertical rockfaces in the shade of large trees, but several were observed retreating into large crevices in rock outcrops ( fig. 8) , some of which were also inhabited by the liochelid, Hadogenes hahni (Prendini, 2005b) . At Varianto, two pairs of L. josehermana were observed copulating on these rock faces and it seems probable that the specimens in question inhabited these crevices during the daytime. At Uisib, a large male (figs. 1, 2) was found under a large slab of rock resting on top of a rock outcrop, a microhabitat also typically occupied by liochelid scorpions such as H. hahni. These observations provide behavioral evidence for the suggestion, based on ecomorphology, that L. josehermana is lapidicolous and not fossorial (Prendini, NO. 3487 AMERICAN MUSEUM NOVITATES 2003b) . Indeed, the species may even be considered a facultative lithophile (Prendini, 2001 
